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Description
Technical Field

[0001]
system.

The present description discloses a mounting

Background Art

[0002] In printing devices for executing a printing proc-
ess of printing a viscous fluid on a printing target such
as aboard using ascreen mask, there has conventionally
been proposed a printing device in which a screen mask
for a subsequent use is caused to wait at the rear of a
printing position (for example, refer to Patent Literature
1). In addition, as printing devices, there has been pro-
posed a printing device in which a mask exchange unit
is provided at a front surface of the printing device (for
example, refer to Patent Literature 2). Further, in mount-
ing systems including a printing device and a mounting
device, there has been proposed a mounting system in
which a moving work device for exchanging members
for use in a mounting device is provided at a front surface
of the mounting device (for example, refer to Patent Lit-
erature 3).

Patent Literature
[0003]

Patent Literature 1 : JP-A-2018- 39173
Patent Literature 2 : W02018/142547
Patent Literature 3 : W02019/016924

Summary of the Invention
Technical Problem

[0004] Withthe printing devices described above, how-
ever, in the case that a screen mask is caused to wait at
the rear, for the printing device, a member for exchange
is supplied from the rear of the printing device, while for
the mounting device, a member for exchange is supplied
from the front of the mounting device, whereby both the
space efficiency and the work efficiency are not good. In
this way, with such mounting systems, there has been
the problem in that both the work efficiency and the space
efficiency need to be enhanced more in exchanging
members.

[0005] The present disclosure has been made in view
of the problem described above, and a main object there-
of is to provide a mounting system which can enhance
both the work efficiency and the space efficiency more
in exchanging members for use in the mounting system.

Solution to Problem

[0006] A mounting system disclosed by the presentde-
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scription adopts the following means to achieve the main
object described above.

[0007] According to the present disclosure, there is
provided a mounting system including:

a printing device including a printing section config-
ured to execute a printing process of printing a vis-
cous fluid on a processing target object using a
screen mask;

an exchange unit disposed in the printing device and
configured to automatically exchange a printing re-
lated member for use in the printing device between
the printing device and the exchange unit;

one or more mounting devices including a mounting
section configured to mount a component on the
processing target object; and

a moving work device configured to move around a
circumference of the mounting device to automati-
cally attach and detach a mounting related member
foruse in the mounting device between the mounting
device and the moving work device,

wherein the printing device and the mounting device
are disposed in such a manner that front surfaces
thereof lie on the same side, and the exchange unit
and the moving work device are disposed on the
same side.

[0008] With this mounting system, since the exchange
unit of the printing device and the moving work device of
the mounting device are disposed on the same side, the
work efficiency in exchanging members and the space
efficiency of work space can be enhanced more.

Brief Description of Drawings
[0009]

Fig. 1 is a schematic explanatory view showing an
example of mounting system 10 and printing device
11.

Fig. 2 is a schematic explanatory view of accommo-
dation rack 80.

Fig. 3 is an explanatory view showing an example
of rack moving section 43.

Fig. 4 is an explanatory view showing an example
of printing device 11, exchange unit 40, and accom-
modation rack 80.

Fig. 5 is an explanatory view showing an example
of mounting device 15 and loader 18.

Fig. 6 is an explanatory view showing that accom-
modation rack 80 is received and moved between a
storage position and an exchange position.

Fig. 7 is a plan view of mounting system 10.

Fig. 8 is an explanatory view showing an example
of another accommodation rack 80B.
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Description of Embodiments

[0010] Hereinafter, an embodiment of the present dis-
closure will be described with reference to accompanying
drawings. Fig. 1 is a schematic explanatory view showing
an example of mounting system 10 and printing device
11 according to the present disclosure. Fig. 2 is a sche-
matic explanatory view of accommodation rack 80. Fig.
3 is an explanatory view showing an example of rack
moving section 43. Fig. 4 is an explanatory view showing
an example of printing device 11, exchange unit 40, and
accommodation rack 80. Fig. 5 is an explanatory view
showing an example of mounting device 15 and loader
18. Fig. 6 is an explanatory view showing that accommo-
dation rack 80 is received by receiving section 42 and
moved between a storage position and an exchange po-
sition. Fig. 7 is a plan view of mounting system 10, in
which Fig. 7A is a drawing showing that accommodation
rack 80 is situated in an accommodation position, and
Fig. 7B is a drawing showing that accommodation rack
80 is situated in an exchange position. This mounting
system 10 includes printing device 11, print inspection
device 12, storage device 13, mounting device 15, auto-
matic conveyance vehicle 16, management computer
(PC) 17, loader 18, mounting inspection device, not
shown, and areflow device, not shown. Mounting system
10 is configured as, for example, a production line in
which mounting devices 15 for executing a mounting
process of mounting component P on board S as a
processing target object are arranged in a conveyance
direction of board S on a downstream side of printing
device 11. In the present embodiment, a left-right direc-
tion (an X-axis), a front-rear direction (a Y-axis), and an
up-down direction (a Z-axis) are as shown in Figs. 1, 3
to 6.

[0011] Print inspection device 12 is a device for in-
specting the state of a viscous fluid such as a solder paste
which is printed on board S by printing device 11. The
mounting inspection device is a device for inspecting the
state or the like of component P mounted on board S.
The reflow device is a device for reflowing a board on
which solder is printed and component P is mounted.
Management PC 17 is a device for managing information
on the individual constituent devices of mounting system
10. This management PC 17 manages a progress status
of the constituent devices of the production line which
are involved in a mounting process.

[0012] As shown in Figs. 1 to 4, printing device 11 is a
device for applying (printing) solder as a viscous fluid to
board S as a processing target object lying below through
apattern hole formed in screen mask M by pushing solder
on screen mask M into the pattern hole using squeegee
25. Here, as the "processing target object", for example,
board S on which component P is mounted, a base ma-
terial which is a three-dimensional object, or the like is
raised. Solder paste or conductive paste, an adhesive,
or the like is raised as the "viscous fluid". Here, board S
and solder paste are used as examples for the following
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description. Screen mask M is fixed to an inside of frame
29. Frame 29 is such that screen masks M of various
sizes can be fixed thereto and is sized so as to be ac-
commodated in shelf section 81 of accommodation rack
80 (refer to Fig. 1). As shown in Fig. 4, printing device 11
includes printing control section 20, printing section 22,
mask work section 26, board processing section 30,
cleaning section 33, fluid supply section 35, detection
section 37, operation panel 38, and exchange unit 40. In
addition, printing device 11 includes operation door 11a
provided on a front surface side thereof so as to be
opened and closed when operator W accesses aninterior
portion of the device for maintenance or the like.

[0013] Printing control section 20 is configured as a
microprocessor mainly including CPU and controls the
whole of printing device 11. Printing control section 20
outputs a signal to management PC 17 as an external
device in addition to printing section 22, mask work sec-
tion 26, board processing section 30, cleaning section
33, fluid supply section 35, operation panel 38, and ex-
change unit 40. In addition, printing control section 20
receives a signal from management PC 17, which is the
external device, as an input therefrom in addition to print-
ing section 22, mask work section 26, board processing
section 30, cleaning section 33, fluid supply section 35,
detection section 37, operation panel 38, and exchange
unit 40. This printing control section 20 has a storage
section configured to store information on board S onto
which a printing process is executed, a printing process
program for executing a printing process on board S, a
member exchange process program for executing an ex-
change process of frames 29 by exchange section 27,
and the like.

[0014] Printing section 22 is disposed at an upper
stage of printing device 11 and constitutes a unit for ex-
ecuting a printing process of printing a viscous fluid on
board S using screen mask M. As shown in Figs. 1, 4,
printing section 22 includes printing head 23, print moving
section 24, a squeegee lifting and lowering section, not
shown, and squeegee 25. Print moving section 24 is such
as to move printing head 23 in a predetermined printing
direction (herein, a front-rear direction), and includes a
guide formed in the front-rear direction, a slider config-
ured to move along the guide, and a motor for driving the
slider. Squeegee 25 is disposed on a lower surface side
of printing head 23 and is lifted and lowered by the squee-
gee lifting and lowering section. Printing section 22 has
two squeegees 25 each of which is used in the front-rear
direction. As shown in Fig. 4, mask work section 26 is
disposed between printing section 22 and board process-
ing section 30 in an up-down direction and constitutes a
unit for fixing and holding screen mask M. Mask work
section 26 includes exchange section 27 and mask fixing
section 28. Exchange section 27 is a conveyance rod
provided on printing head 23, and this exchange section
27 is lowered to a position where exchange section 27
is brought into abutment with screen mask M by an air
cylinder, not shown, and is then rotated whereby an abut-
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ting section configured to be brought into abutment with
frame 29 moves also in the front-rear direction (refer to
dashed lines in Fig. 4). Printing head 23 and exchange
section 27 are such as to be brought into engagement
with frame 29 so as to move that frame 29 between shelf
section 81 at a predetermined height in accommodation
rack 80 and printing section 22. Mask fixing section 28
positions screen mask M and supports and fixes that
screen mask M in a horizontal posture. Screen mask M
is pushed to move along the guide of mask work section
26 in the front-rear direction by exchange section 27 and
is fixed by mask fixing section 28. Board processing sec-
tion 30 is disposed below mask work section 26 and con-
stitutes a unit for conveying in board S, positioning and
supporting the board S, and bringing board S into contact
with screen mask M and away therefrom. Board process-
ing section 30 includes board conveyance section 31 for
conveying board S in a left-right direction, support mem-
ber 32 for supporting board S from below, and a board
lifting and lowering section for lifting and lowering the
whole of board processing section 30 and support mem-
ber 32. Cleaning section 33 is disposed between mask
work section 26 and board processing section 30 in the
up-down direction and constitutes a unit for executing a
cleaning process of cleaning a rear surface of screen
mask M. Cleaning section 33 has cleaning member 34,
whereby screen mask M is cleaned as a result of cleaning
member 34 being brought into abutment therewith. Fluid
supply section 35 constitutes a unit for supplying solder
accommodated in cartridge 36 onto screen mask M. Fluid
supply section 35 is disposed ahead of printing head 23.
Fluid supply section 35 applies a pressure to cartridge
36 so as to discharge solder from cartridge 36. Cleaning
member 34 and cartridge 36 are consumables and are
then exchanged as required. Detection section 37 is a
sensorfor detecting an existence of accommodation rack
80 in a front interior portion of printing device 11. Oper-
ation panel 38 is a unit for receiving an input from operator
W and presenting information to operator W. This oper-
ation panel 38 is disposed on a front surface of printing
device 11 and includes a display section constituting a
display and a touch-panel type operation section having
a button.

[0015] Accommodation rack 80 is an accommodation
body foraccommodating frames 29 configured to support
screen mask M as a printing related member for a printing
process executed at printing section 22. As shown in
Figs. 1, 2, accommodation rack 80 has rack main body
80a, handle 83, caster sections 84, and supporting and
fixing members 85. Rack main body 80a has multiple
shelf sections 81 and one opening section 82. Shelf sec-
tions 81 are disposed in such a manner as to be aligned
at predetermined intervals in the up-down direction so
that frames 29 supporting screen mask M can be placed
in the up-down direction. Opening section 82 communi-
cates with the outside such as printing section 22, and
frame 29 is conveyed in and out through this opening
section 82. This accommodation rack 80 only accommo-
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dates frames 29 and includes no driving source such as
a driving section for moving frame 29 and a driving sec-
tion for lifting and lowering frame 29. With this accom-
modation rack 80, the configuration can be simplified
more. Shelf section 81 has a size which can deal with
frame sizes for various types of printing related members.
That is, shelf section 81 is sized so as to accommodate
largest frame 29. This accommodation rack 80 may be
configured to have shelf sections 81 which individually
deal with frame sizes for various types of printing related
members, or one accommodation rack 80 may be con-
figured to have multiple shelf sections 81 of the same
size. In the latter case, multiple accommodation racks 80
having the same external size may be prepared, so that
shelf sections 81 of each accommodation rack 80 corre-
spond to any one of frame sizes for various types of print-
ing related members. In this case, although the number
of types of accommodation racks 80 is increased, even
though frame sizes of corresponding printing related
members differ, since the external sizes of accommoda-
tion racks 80 are the same, those accommodation racks
80 can individually share receiving section 42. Handle
83 is fixed to an upper portion of rack main body 80a.
Handle 83 includes a rod-shaped body configured to be
gripped by operator W and a support member which fixes
the rod-shaped body. Caster section 84 is disposed at a
lower portion of rack main body 80a. This caster section
84 includes a structure having a space in the center there-
of and a caster having a wheel disposed on a lower sur-
face side of the structure. Operator W can move accom-
modation rack 80 by holding this handle 83. Here, as
printing related members, there are raised, for example,
squeegee 25, support member 32, cleaning member 34,
cartridge 36, and the like in addition to screen mask M.
[0016] Supporting and fixing member 85 is a plate-
shaped member and is fixed to left and right end portions
at a front of a lower surface of rack main body 80a. This
supporting and fixing member 85 is a member which is
used for connection to exchange unit 40. As shown in
Fig. 2, supporting and fixing member 85 has block section
86, receiving sections 87, lock hole 88, and insertion hole
89. Block section 86 is a member to which hook portion
47 of exchange unit 40 is connected and has a space,
defined between two blocks, into which hook portion 47
is inserted. Receiving section 87 is a section for receipt
of cam follower 44a disposed on lifting and lowering
member 44 of exchange unit 40 and has an arc-shaped
notch. Lock hole 88 is a through hole into which clamp
lever 52 of fixing section 50 disposed on lifting and low-
ering member 44 of exchange unit 40 is inserted. Inser-
tion hole 89 is a through hole into which insertion pin 53
of fixing section 50 disposed in lifting and lowering mem-
ber 44 of exchange unit 40 is inserted.

[0017] Exchange unit40 is a unit configured to be used
in printing device 11 including printing section 22 for ex-
ecuting a printing process of printing a viscous fluid on a
processing target object using screen mask M so as to
automatically exchange printing related members for use
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in printing device 11 between printing device 11 and ex-
change unit 40. Exchange unit 40 is configured as a de-
vice for receiving accommodation rack 80 which accom-
modates printing related members such as screen masks
M which are fixed to frames 29 to lift up and lower ac-
commodation rack 80. Exchange unit 40 has left-hand
side unit 41 and right-hand side unit 51. Left-hand side
unit 41 is disposed at a front left-hand side of a housing
of printing device 11. Right-hand side unit 51 is disposed
at a front right-hand side of the housing of printing device
11. As shown in Fig. 4, these left-hand side unit 41 and
right-hand side unit 51 are formed such that length A
along a movement direction of frame 29 is shorter than
length B of accommodation rack 80. This exchange unit
40 has lifting and lowering space 49 where to lift and
lower accommodation rack 80 in a center between left-
hand side unit 41 and right-hand side unit 51. When ac-
commodation rack 80 is situated in an accommodation
position, this exchange unit 40 accommodates accom-
modation rack 80 in the same surface as a main body
front surface of exchange unit 40 or more inwards of the
main body front surface, whereas when accommodation
rack 80 is situated in an exchange position, this exchange
unit 40 supports accommodation rack 80 in a position
projecting from the main body front surface of the ex-
change unit 40. Here, right-hand side unit 51 has the
same configuration as that of left-hand side unit 41 ex-
cluding the fact that right-hand side unit 51 faces left-
hand side unit 41, and hence, a detailed description of
right-hand side unit 51 will be omitted. Here, right-hand
side unit 51 includes a receiving section, a rack moving
section, a lifting and lowering member, cam followers, a
lifting and lowering drive section, a forward-backward
moving section, a hook portion, aforward-backward drive
section, a fixing section, and the like.

[0018] Left-hand side unit 41 includes receiving sec-
tion 42, rack moving section 43, and fixing section 50.
Receiving section 42 receives accommodation rack 80
having multiple shelf sections 81 where to accommodate
frame 29 for supporting a printing related member for use
in printing device 11 and supports this accommodation
rack 80 from a lower surface side thereof so as to lift up
and lower the accommodation rack 80. Rack moving sec-
tion 43 lifts and lowers, and moves forwards and back-
wards accommodation rack 80 among an exchange po-
sition where to exchange printing related members, a
liftable position which lies below this exchange position,
and an accommodation position where to enable accom-
modation rack 80 to enter an interior portion of the hous-
ing of printing device 11. As shown in Fig. 3, rack moving
section 43 includes lifting and lowering member 44, lifting
and lowering drive section 45, hook portion 47, and for-
ward-backward drive section 48. Lifting and lowering
member 44 is a plate-shaped member which is provided
on a surface of left-hand side unit 41 which faces right-
hand side unit 51. This lifting and lowering member 44
is caused to move up and down along an internal surface
of the housing of left-hand side unit 41 by lifting and low-
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ering drive section 45. Cam followers 44a are disposed
individually at front and rear end portions of lifting and
lowering member 44. Cam followers 44a support sup-
porting and fixing member 85 disposed on accommoda-
tion rack 80 from below and move accommodation rack
80 up and down as lifting and lowering member 44 moves
up and down. Lifting and lowering drive section 45 may
have a ball screw having a lifting and lowering shaft and
a drive motor so as to move lifting and lowering member
44 up and down or may be configured to move lifting and
lowering member 44 up and down using a linear motor.
In addition, rack moving section 43 has fixing section 50
configured to, when accommodation rack 80 moves to
the liftable position to enter a state in which accommo-
dation rack 80 can be lifted up and lowered, restrict ac-
commodation rack 80 from moving in a horizontal direc-
tion and/or from falling. When accommodation rack 80
is lifted up or lowered by rack moving section 43, fixing
section 50 functions as a safety mechanism for prevent-
ing accommodation rack 80 from moving or falling unin-
tentionally. Fixing section 50 includes a clamp section
having clamp lever 52 configured to be inserted in lock
hole 88 formed in supporting and fixing member 85, a
stopper section having insertion pin 53 configured to be
inserted in insertion hole 89 formed in supporting and
fixing member 85, and the like. Hook portion 47 is a mem-
ber disposed on a shaft of forward-backward drive sec-
tion 48 in such a manner as to be lifted and lowered and
configured to be lifted towards block section 86 provided
on accommodation rack 80 so as to be brought into en-
gagement with this block section 86. Forward-backward
drive section 48 moves hook portion 47 between an ac-
commodation position and a liftable position. Forward-
backward drive section 48 may have a ball screw and a
drive motor so as to move hook portion 47 forwards and
backwards or may be configured to move hook portion
47 forwards and backwards using a linear motor.

[0019] Exchange unit40 has exchange control section
59. Exchange control section 59 is configured as a mi-
croprocessor which mainly includes CPU and controls
the whole of exchange unit 40. Exchange control section
59 outputs a signal to printing control section 20 in addi-
tion to lifting and lowering drive section 45 and forward-
backward drive section 48. In addition, exchange control
section 59 receives a signal from printing control section
20 as an input therefrom. When acquiring a signal indi-
cating that accommodation rack 80 is received by receiv-
ing section 42, this exchange control section 59 executes
a process of lifting up hook portion 47 so as to bring this
hook portion 47 into engagement with block section 86.
In addition, when exchanging printing related members,
exchange control section 59 executes a process of caus-
ing rack moving section 43 to lift up accommodation rack
80 from the accommodation position to the exchange
position by way of the liftable position. In addition, when
the exchange of printing related member is completed,
exchange control section 59 causes rack moving section
43 to move accommodation rack 80 from the exchange
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position to the accommodation position by way of the
liftable position.

[0020] Mounting device 15 is a device for picking up
component P and mounting the component P onto board
S as a processing target object. As shown in Fig. 5, this
mounting device 15 includes mounting control section
60, board processing section 61, component supply sec-
tion 63, and mounting section 64. In addition, mounting
device 15 includes an operation door provided in a front
surface thereof so as to be opened and closed when
operator W accesses an interior portion of the device for
maintenance or the like. Board processing section 61
performs not only a process of loading, conveying, fixing
in a mounting position, and unloading board S, but also
aprocess of supporting board S from below using support
member 62. Support member 62 includes a backup plate,
which is a support, a backup pin which is disposed in a
desired position in accordance with board S, and the like.
This backup pin may be configured to be disposed in a
predetermined position on the backup plate by mounting
section 64. Mounting control section 60 is configured as
a microprocessor which mainly includes CPU 60a and
governs the control of the whole of the device. Mounting
control section 60 has storage section for storing mount-
ing condition information (a production job) which in-
cludes information on component P, and information on
a disposition order and a disposition position in which
component P is mounted on board S, a mounting position
of feeder F where component P is picked up, and the
like. Mounting control section 60 outputs control signals
to board processing section 61, component supply sec-
tion 63, mounting section 64, and operation panel 68 and
receives signals from board processing section 61, com-
ponent supply section 63, mounting section 64, and op-
eration panel 68 as inputs therefrom. Component supply
section 63 is a unit for supplying component P to mount-
ing section 64. In this component supply section 63, feed-
ers F including a reel around which a tape is wound which
is a holding member for holding components P are at-
tached to one or more attachment sections. This com-
ponent supply section 63 includes mounting attachment
section 63a to which feeders F for use for a mounting
process are attached and buffer attachment section 63b
to which spare feeders F are attached, in upperand lower
stages. Here, mounting attachment section 63a and buff-
er attachment section 63b are referred to generally as
an attachment section. Feeder F includes a controller,
not shown. This controller stores information on ID of a
tape contained in feeder F, a type of component P, the
remaining number thereof, and the like. When feeder F
is attached to the attachment section, a controller pro-
vided therein transmits information on the feeder F to
mounting control section 60. In addition, component sup-
ply section 63 may include a tray unit having a tray as a
holding member on which multiple arrays of components
P are placed.

[0021] Mounting section 64 is a unit for picking up com-
ponent P from component supply section 63 and dispos-
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ing the component P onto board S which is fixed in place
by board processing section 61. Mounting section 64 in-
cludes head moving section 65, mounting head 66, and
nozzle 67. Head moving section 65 includes a slider con-
figured to move in XY-directions while being guided by
a guide rail, and a motor for driving the slider. Mounting
head 66 is configured to pick up one or more components
P and is caused to move in the XY-directions by head
moving section 65. This mounting head 66 is mounted
detachably on the slider. One or more nozzles 67 are
detachably mounted on alower surface of mounting head
66. Nozzle 67 is such as to pick up component P by mak-
ing use of a negative pressure. Here, a pickup member
for picking up component P may be a mechanical chuck
for mechanically holding component P or the like in ad-
dition to nozzle 67. Operation panel 68 is a unit for re-
ceiving an input from operator W and presenting infor-
mation to operator W. This operation panel 68 is disposed
on a front surface of mounting device 15, and includes a
display section as a display and a touch panel-type op-
eration section having buttons.

[0022] AsshowninFig. 1, storage device 13 is a storing
place for temporarily storing feeders F as mounting re-
lated members for use in mounting device 15. Storage
device 13 includes a conveyance device for conveying
board S and host PC 13a for managing information, and
is provided between print inspection device 12 and
mounting device 15. Storage device 13 has a similar at-
tachment section to that of component supply section 63.
When feeder F is connected to this attachment section,
the controller of feeder F outputs information on the feed-
er F to host PC 13a connected to storage device 13.
Here, in storage device 13, feeder F may be carried by
automatic conveyance vehicle 16, or feeder F may be
carried by operator W. Automatic conveyance vehicle 16
conveys a member for use in mounting system 10, for
example, a printing related member for use in exchange
unit 40 or a mounting related member for use in loader
18. This automatic conveyance vehicle 16 automatically
conveys, for example, printing related members, mount-
ing related members, or the like between a warehouse,
not shown, and storage device 13. This automatic con-
veyance vehicle 16 may be configured as AGV (Auto-
matic Guided Vehicle) which moves on a predetermined
traveling path, or may be configured as AMR (Autono-
mous Mobile Robot) that moves to a destination on afree
route by detecting surroundings thereof. Here, when
moving accommodation rack 80, automatic conveyance
vehicle 16 may be configured to move accommodation
rack 80 by, for example, lifting up a loading section, not
shown, disposed on an upper surface thereof in such a
state that automatic conveyance vehicle 16 enters a
space defined in the center between the caster sections
84 (refer to Fig. 6A, which will be described later).
[0023] Loader 18 is configured as a mobile work de-
vice, and constitutes a device configured to move within
a movement region that exists around mounting device
15 on a front surface side of this mounting device 15 so
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as to automatically attach and detach mounting related
members such as feeders F for use in mounting device
15to collect and feed them. As shown in Fig. 5, this loader
18 includes movement controller 70, storage section 72,
accommodation section 73, exchange section 74, mov-
ing section 75, and communication section 78. Move-
ment controller 70 is configured as a microprocessor
which mainly includes CPU 71 and governs the whole of
the device. This movement controller 70 causes the
whole of the device to move feeders F to and from storage
device 13 so as to collect feeders F from component sup-
ply section 63 or feed feeders F to component supply
section 63. Storage section 72 has a storage medium
such as HDD for storing various types of data such as a
process program, and the like. Accommodation section
73 has an accommodation space foraccommodating one
or more feeders F. This accommodation section 73 is
configured to accommodate, for example, four feeders
F. Exchange section 74 is a mechanism for loading and
unloading feeders F to and from accommodation section
73 and moving feeders F between the upper stage and
the lower stage. This exchange section 74 has a clamp
section for clamping feeder F, a Y-axis slider for moving
the clamp section in a Y-axis direction (the front-rear di-
rection), and a Z-axis slider for moving the clamp section
in a Z-axis direction (the up-down direction). Exchange
section 74 attaches and detaches feeders F to and from
mounting attachment section 63a, attaches and detach-
es feeders F to and from buffer attachment section 63b,
and attaches and detaches feeders F to and from the
attachment section of storage device 13. Moving section
75 is a mechanism for moving loader 18 in the X-axis
direction (the left-right direction) along X-axis rail 19 dis-
posed on front surfaces of mounting devices 15. Com-
munication section 78 is an interface for exchanging in-
formation with host PC 13a of storage device 13 and
external devices such as mounting devices 15. This load-
er 18 outputs the current position and the work details
executed thereby to host PC 13a. This loader 18 can
automatically attach and detach feeders F as mounting
related members; however, loader 18 may be configured
to collect and feed mounting process related members
such as support member 62, mounting head 66, nozzle
67, and the like.

[0024] In mounting system 10, printing device 11 and
mounting devices 15 are disposed such that the front
surfaces thereof lie on the same side, and exchange unit
40 and loader 18 as the moving work device are disposed
on the same side. In addition, in mounting system 10,
operation door 11a of printing device 11, the work door
of mounting device 15, operation panel 38 of printing de-
vice 11, and operation panel 68 of mounting device 15
are disposed on the same front surface side. In particular,
in mounting system 10, exchange unit 40 and loader 18
are disposed on the front surface side of printing device
11 and mounting device 15. In this mounting system 10,
storage device 13 is disposed between printing device
11 and mounting device 15 in such a manner that the
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exchange work position lies on the same side as ex-
change unit40 and loader 18. In addition, in this mounting
system 10, as shown in Fig. 1, automatic conveyance
vehicle 16 has traveling path 14 on the side where ex-
change unit 40 and loader 18 are disposed. Loader 18
exchanges feeders F as mounting related members be-
tween storage device 13 and mounting device 15.
[0025] Subsequently, a printing process which is exe-
cuted by printing device 11 configured in the way de-
scribed heretofore will be described. When printing de-
vice 11 executes a printing process, automatic convey-
ance vehicle 16 conveys accommodation rack 80 to ex-
change unit 40 (a first step in Fig. 6) so as to attach the
accommodation rack 80 to exchange unit 40 (a second
step in Fig. 6). After automatic conveyance vehicle 16
causes exchange unit 40 to receive accommodation rack
80, operator W inputs a command to execute a printing
process from operation panel 38. A printing process rou-
tine for execution of a printing process is stored in the
storage section of printing control section 20 and is ex-
ecuted after printing control section 20 receives the print-
ing process execution command from operator W as an
input therefrom. When the printing process routine is
started, CPU 21 of printing control section 20 first exe-
cutes an abutment process of bringing board S into abut-
ment with screen mask M by causing board processing
section 30 to convey, fix, and lift up board S. For this
process, CPU 21 causes mask work section 26 to adjust
the position of screen mask M for position alignment of
the pattern hole with board S. Subsequently, CPU 21
causes cartridge 36 to move to lie above screen mask
M, causing cartridge 36 to discharge solder therein onto
screen mask M. Subsequently, while causing printing
head 23 to move, CPU causes squeegees 25 to lower
so as to be brought into abutment with an upper surface
of screen mask M while causing these squeegees 25 to
move in the front-rear direction so as to print the solder
on board S. In this way, printing control section 20 exe-
cutes the printing process including the board convey-
ance and fixation process, the solder supply process,
and the squeegees moving process to thereby print the
solder on board S. In addition, when the use of screen
mask M is completed, CPU 21 executes an exchange
process of exchanging it with screen mask M for a sub-
sequent use. Firstly, CPU 21 pulls out accommodation
rack 80 from the interior portion of the housing of printing
device 11 (a third step in Fig. 6), and lifts up accommo-
dation rack 80 to the exchange position (a fourth step in
Fig. 6). Then, CPU 21 causes exchange section 27 to
exchange screen masks M, and when the exchange is
completed, CPU 21 causes rack moving section 43 to
move accommodation rack 80 to the accommodation po-
sition. CPU 21 repeatedly executes the printing process
while exchanging screen masks M until the production
process of all types of boards S described in the produc-
tion plan is completed.

[0026] Next, a mounting process will be described in
which mounting device 15 mounts component P on board
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S. When a mounting process is started, CPU 60a of
mounting control section 60 firstly causes board process-
ing section 61 to load and fix board S. Subsequently,
CPU 60a reads out the mounting condition information,
and causes mounting head 66 to pick up component P
from feeder F attached to component supply section 63
based on the mounting condition information and to dis-
pose the component P onto board S. When the disposi-
tion of component P on board S is completed, CPU 60a
causes board processing section 61 to discharge board
S and repeats the process described above. During the
mounting process, CPU 60a manages the number of
consumed components in each feeder F, and when the
remaining number of the components becomes equal to
or lower than a predetermined warning value, CPU 60a
transmits the information to host PC 13a. Host PC 13a
causes loader 18 to execute the exchange work based
on this instruction list. Loader 18 moves along X-axis rail
19 between storage device 13 and mounting device 15
and executes the exchange process of feeders F in work
target mounting device 15.

[0027] With printing device 11, when accommodation
rack 80 is accommodated in the accommodation position
as shown in Fig. 7A, since accommodation rack 80 is
accommodated inwards of the front surface of exchange
unit40, traveling path 14 on which automatic conveyance
vehicle 16 travels can be widened. In addition, with print-
ing device 11, since accommodation rack 80 is moved
to the exchange position only for a temporary period of
time during which screen masks M are exchanged as
shown in Fig. 7B, a period of time during which the region
of traveling path 14 is limited can be shortened.

[0028] Here, a correspondence relationship between
the elements of the present embodiment and elements
of the present disclosure will be clarified. Printing section
22 of the present embodiment corresponds to a printing
section, exchange unit 40 corresponds to an exchange
unit, mounting device 15 corresponds to a mounting de-
vice, loader 18 corresponds to a moving work device,
automatic conveyance vehicle 16 corresponds to an au-
tomatic conveyance vehicle, and traveling path 14 cor-
responds toatraveling path. In addition, receiving section
42 corresponds to a receiving section, rack moving sec-
tion 43 corresponds to a rack moving section, left-hand
side unit 41 corresponds to a left-hand side unit, right-
hand side unit 51 corresponds to a right-hand side unit,
lifting and lowering space 49 corresponds to a lifting and
lowering space, and storage device 13 corresponds to a
storage device.

[0029] Mounting system 10 of the presentembodiment
described heretofore includes printing device 11 includ-
ing printing section 22 configured to execute the printing
process of printing the viscous fluid on board S, which is
the processing target object, using screen mask M, ex-
change unit 40 disposed in printing device 11 and con-
figured to automatically exchange printing related mem-
bers for use in printing device 11 between printing device
11 and exchange unit 40, one or more mounting devices
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15 including mounting section 64 configured to mount
component P on board S, which is the processing target
object, and loader 18 as the moving work device config-
ured to move around the circumference of mounting de-
vice 15 so as to automatically attach and detach mounting
related members for use in mounting device 15 between
mounting device 15 and loader 18. In this mounting sys-
tem 10, printing device 11 and mounting device 15 are
disposed such that the front surfaces thereof lie on the
same side, and exchange unit 18 and the moving work
device are disposed on the same side. With this mounting
system 10, since exchange unit 40 of printing device 11
and loader 18 of mounting device 15 are disposed on the
same side, the work efficiency in exchanging members
and the space efficiency of the work space can be en-
hanced more. In addition, with mounting system 10, since
the front surfaces of printing device 11, storage device
13, and mounting device 15 lie on the same side, and
loader 18 and the attachment section of storage device
13, exchange unit 40, operation door 11a of printing de-
vice 11, the operation door of mounting device 15, oper-
ation panel 38 of printing device 11, operation panel 68
of mounting device 15, and the like are disposed on the
front surface side of printing device 11, storage device
13, and mounting device 15, the necessity of operator W
and automatic conveyance vehicle 16 moving around to
a rear surface side of the devices can be suppressed
more, thereby making it possible to enhance the work
efficiency of operator W and automatic conveyance ve-
hicle 16 more.

[0030] In addition, mounting system 10 includes auto-
matic conveyance vehicle 16 configured to convey print-
ing related members for use in the exchange unit and
convey mounting related members for use in loader 18,
and automatic conveyance vehicle 16 has traveling path
14 on the side where the exchange unit and the moving
work device are disposed. With this mounting system 10,
since automatic conveyance vehicle 16 conveys mem-
bers to be exchanged, the work load of operator W can
be reduced. In addition, since automatic conveyance ve-
hicle 16 travels on the same side as exchange unit 40
and loader 18 when automatic conveyance vehicle 16
moves to exchange unit 40 and loader 18, the moving
efficiency of automatic conveyance vehicle 16, the effi-
ciency of moving space, the exchange work efficiency,
and the like can be enhanced more.

[0031] Further, exchange unit 40 includes receiving
section 42 configured to receive accommodation rack 80
accommodating printing related members and rack mov-
ing section 43 configured to move accommodation rack
80 between the accommodation position where accom-
modation rack 80 is pulled into the interior portion of the
housing of printing device 11 and the exchange position
where accommodation rack 80 is made to project from
the housing. With this mounting system 10, since ex-
change unit 40 moves accommodation rack 80 accom-
modating printing related members altogether, no power
source is required in aninterior portion of accommodation
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rack 80, thereby making it possible to make accommo-
dation rack 80 compact in size. In addition, for example,
when no exchange is carried out in accommodation rack
80, exchange unit 40 holds accommodation rack 80 in
such a state that accommodation rack 80 is pulled into
the interior portion of the housing of printing device 11,
thereby making it possible to make the housing itself of
printing device 11 more compact in size. Then, since
printing device 11 can be made compact in size, the ef-
ficiency of the work space where to exchange members
can also be enhanced more. In addition, exchange unit
40 is formed such that length A in the front-rear direction
is shorter than length B of the accommodation rack in
the front-rear direction. With this mounting system 10,
the size of the device can be made more compact at all
times except when exchange unit 40 makes use of ac-
commodation rack 80, as a result of which the efficiency
of the work space where to exchange members and the
work efficiency then can be enhanced more.

[0032] Further, when accommodation rack 80 is situ-
ated in the accommodation position, exchange unit 40
accommodates accommodation rack 80 in the same sur-
face as the main body front surface of exchange unit 40
or inwards of the main body front surface, whereas when
accommodation rack 80 is situated in the exchange po-
sition, exchange unit 40 supports accommodation rack
80 in the position projecting from the main body front
surface of exchange unit 40. With this mounting system
10, in particular, when accommodation rack 80 is situated
in the accommodation position, the size of the device can
be made more compact, as aresult of which the efficiency
of the work space where to exchange members and the
work efficiency then can be enhanced more. In addition,
exchange unit40 includes left-hand side unit41 disposed
on the left-hand side of the housing of printing device 11
and right-hand side unit 51 disposed on the right-hand
side of the housing, and has lifting and lowering space
49 where to lift up and lower accommodation rack 80
between left-hand side unit 41 and right-hand side unit
51. With this mounting system, in exchange unit 40, ac-
commodation racks 80 can be exchanged by inserting
accommodation rack 80 into lifting and lowering space
49 defined between left-hand side unit 41 and right-hand
side unit 51, whereby printing related members are ex-
changed more easily. In addition, accommodation rack
80 has no power to move printing related members. With
this mounting system 10, accommodation rack 80 can
be made more compact in size, as a result of which the
efficiency of the work space where to exchange printing
related members and mounting related members can be
enhanced more. Further, mounting system 10 includes
storage device 13 for storing mounting related members
between printing device 11 and mounting device 15,
loader 18 exchanges mounting related members be-
tween storage device 13 and mounting device 15, and
storage device 13 is disposed such that the exchange
work position where to exchange feeders F lies on the
same side as exchange unit 40 and loader 18. With this
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mounting system 10, since in exchanging printing related
members and mounting related members, the exchange
work can be executed on the same side as these devices,
the work efficiency and the work space efficiency in ex-
changing members can be enhanced more.

[0033] Here, mounting system 10 of the present dis-
closure is not limited to the embodiment described above
at all, and hence, needless to say, mounting system 10
can be carried outin various forms without departing from
the sprit and scope of the present disclosure.

[0034] For example, in the embodiment described
above, mounting system 10 includes automatic convey-
ance vehicle 16 so as to automatically convey printing
related members and mounting related members; how-
ever, the present disclosure is not particularly limited
thereto, and hence, operator W may convey printing re-
lated members and mounting related members. Also,
with this mounting system 10, since exchange unit 40
and loader 18 are disposed on the same side, the work
efficiency of operator W and the work space efficiency
of operator W can preferably be enhanced more.
[0035] In the embodiment described above, printing
device 11 includes receiving section 42 and rack moving
section 43, and accommodation rack 80 is moved be-
tween the accommodation position and the exchange
position; however, the present disclosure is not particu-
larly limited thereto, and hence, accommodation rack 80
may be configured not to be moved. Also, with this mount-
ing system 10, since exchange unit 40 and loader 18 are
disposed on the same side, the work efficiency in ex-
changing members and the efficiency of the work space
can be enhanced more. Here, the configuration in which
accommodation rack 80 is accommodated in the main
body side provides a better space efficiency and is pref-
erable. In addition, in the embodiment described above,
exchange unit 40 is formed such that length A thereof is
shorter than length B of accommodation rack 80; how-
ever, the present disclosure is not particularly limited
thereto, and hence, length A need not be shorter than
length B. Also, with this mounting system 10, since ex-
change unit 40 and loader 18 are disposed on the same
side, the work efficiency in exchanging members and the
efficiency of the work space can be enhanced more.
Here, smaller length A of exchange unit 40 provides bet-
ter space efficiency and is preferable. In addition, in the
embodiment described above, when accommodation
rack 80 is situated in the accommodation position, ex-
change unit 40 is described as accommodating accom-
modation rack 80 in such a manner that the front surface
of accommodation rack 80 coincides with the front sur-
face of exchange unit 40 or lies inwards of the front sur-
face of exchange unit 40; however, the present disclo-
sure is not particularly limited thereto. For example, ex-
change unit 40 may be configured to support accommo-
dation rack 80 in the position where the front surface of
accommodation rack 80 projects from the main body front
surface of exchange unit 40. Also, with this mounting
system 10, since exchange unit 40 and loader 18 are
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disposed on the same side, the efficiency of the exchange
work of members and the efficiency of the work space
where to exchange members can be enhanced more.
Here, the configuration in which the front surface of ac-
commodation rack 80 does not project from the front sur-
face of exchange unit 40 provides better work space ef-
ficiency and is preferable.

[0036] Inthe embodiment described above, exchange
unit40 includes left-hand side unit 41 and right-hand side
unit 51, and the main bodies of exchange unit 40 are
disposed both on the left-hand side and the right-hand
side of the housing of printing device 11; however, the
present disclosure is not particularly limited thereto, and
hence, exchange unit 40 may be formed into an integrat-
ed structure as long as exchange unit40includes a space
where to accommodate accommodation rack 80. In ad-
dition, exchange unit 40 is described as being disposed
on the front surface side of printing device 11; however,
the present disclosure is not particularly limited thereto,
as long as exchange unit 40 is disposed on the same
side as loader 18, and hence, exchange unit 40 may be
disposed on a rear surface side of printing device 11.
Here, exchange unit 40 and loader 18 are preferably dis-
posed on the front surface side of printing device 11 and
mounting device 15 because the space where to perform
the work can be unified.

[0037] Inthe embodimentdescribed above, the receiv-
ing section is described as receiving accommodation
rack 80 by supporting the left and right end portions of
accommodation rack 80 from the lower surface side
thereof; however, the present disclosure is not particu-
larly limited thereto, as long as the receiving section can
receive accommodation rack 80 in any way, and hence,
for example, the receiving section may be configured to
support the whole of the lower surface of accommodation
rack 80 or may be configured to receive accommodation
rack 80 while supporting accommodation rack 80 from
side surfaces or an upper surface thereof. In addition, in
the embodiment described above, exchange unit 40 is
described as receiving accommodation rack 80 by lifting
accommodation rack 80 upwards; however, the present
disclosure is not particularly limited thereto as long as
exchange unit 40 can receive accommodation rack 80 in
any way.

[0038] Inthe embodiment described above, exchange
section 27 is formed into the rod structure having the
abutting section which is disposed on printing head 23;
however, the present disclosure is not particularly limited
thereto, and hence, exchange section 27 may be config-
ured as an independent mechanism which is disposed
any of the other elements than printing head 23. In ad-
dition, in the embodiment described above, exchange
section 27 is configured as the rod mechanism config-
ured to be brought into engagement with frame 29; how-
ever, exchange section 27 may be configured as a con-
veyor mechanism on which frame 29 including a printing
related member is placed for movement.

[0039] Intheembodimentdescribed above, accommo-
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dation rack 80 is described as including shelf sections
81 on which frame 29 is placed; however, the present
disclosure is not particularly limited thereto as long as
accommodation rack 80 can accommodate multiple
frames 29. Fig. 8 is an explanatory view showing an ex-
ample of another type of accommodation rack 80B. This
accommodation rack 80B includes shelf sections 81B
provided on a left-hand side and a right-hand side in such
a manner as to support corresponding end portions of
frame 29 inserted thereinto. With this accommodation
rack 80B, shelf sections 81 can be more simplified. In
addition, in the embodiment described above, accommo-
dation rack 80 is described as including caster sections
84; however, the present disclosure is not particularly
limited thereto, and hence, caster sections 84 may be
omitted, or caster sections 84 may be configured to be
detachable. In addition, accommodation rack 80 is de-
scribed as including handle 83; however, handle 83 may
be omitted.

[0040] Inthe embodimentdescribed above, accommo-
dation rack 80 is described as having no drive section to
move frame 29; however, the present disclosure is not
particularly limited thereto, and hence, accommodation
rack 80 may be configured to have a drive section to
move frame 29. Also, with this mounting system 10, since
exchange unit40 andloader 18 are disposed on the same
side, the efficiency of the exchange work of members
and the efficiency of the work space where to exchange
members can be enhanced more.

[0041] Inthe embodimentdescribed above, printing re-
lated members exchanged by exchange unit 40 are de-
scribed as being screen mask M; however, the present
disclosure is not particularly limited thereto as long as
printing related members are those which are required
tobe exchanged in printing device 11, and hence, printing
related members may be any one or more of squeegee
25, support member 32 for supporting board S as the
processing target object, cleaning member 34 for use in
cleaning screen mask M, cartridge 36 accommodating
the viscous fluid, and the like in addition to screen mask
M. In addition, the viscous fluid is described as being the
solder paste; however, the viscous fluid may be a con-
ductive paste, an adhesive, or the like. In addition, in the
embodiment described above, mounting related mem-
bers exchanged by loader 18 are described as being
feeder F; however, the present disclosure is not particu-
larly limited thereto as long as mounting related members
are those which are required to be exchanged in mount-
ing device 15, and hence, mounting related members
may be any one or more of support member 62 config-
ured to support board S, mounting head 66, nozzle 67,
and the like in addition to feeder F. In addition, the
processing target object is described as being board S;
however, the present disclosure is not particularly limited
thereto as long as the processing target object is that on
which the viscous fluid is printed or that to which the
mounting process of component P is applied, and hence,
the processing target object may be a three-dimensional
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object or the like.
Industrial Applicability

[0042] The present disclosure is applicable to a tech-
nical field of devices for executing a component mounting
process.

Reference Signs List

[0043] 10mountingsystem, 11 printingdevice, 11aop-
eration door, 12 print inspection device, 13 storage de-
vice, 13ahost PC, 14 traveling path, 15 mounting device,
16 automatic conveyance vehicle, 17 management PC,
18 loader, 19 X-axis rail, 20 printing control section, 21
CPU, 22 printing section, 23 printing head, 24 print mov-
ing section, 25 squeegee, 26 mask work section, 27 ex-
change section, 28 mask fixing section, 29 frame, 30
board processing section, 31 board conveyance section,
32 support member, 33 cleaning section, 34 cleaning
member, 35 fluid supply section, 36 cartridge, 37 detec-
tion section, 38 operation panel, 40 exchange unit, 41
left-hand side unit, 42 receiving section, 43 rack moving
section, 44 lifting and lowering member, 44a cam follow-
er, 45 lifting and lowering drive section, 47 hook portion,
48 forward-backward drive section, 49 lifting and lower-
ing space, 50 fixing section, 51 right-hand side unit, 52
clamp lever, 53 insertion pin, 59 exchange control sec-
tion, 60 mounting control section, 60a CPU, 61 board
processing section, 62 support member, 63 component
supply section, 63a mounting attachment section, 63b
buffer attachment section, 64 mounting section, 65 head
moving section, 66 mounting head, 67 nozzle, 68 oper-
ation panel, 70 movement controller, 71 CPU, 72 storage
section, 73 accommodation section, 74 exchange sec-
tion, 75 moving section, 78 communication section, 80,
80B accommodation rack, 80a rack main body, 81, 81B
shelf section, 82 opening section, 83 handle, 84 caster
section, 85 supporting and fixing member, 86 block sec-
tion, 87 receiving section, 88 lock hole, 89 insertion hole,
A, B length, M screen mask, S board, P component, W
operator

Claims
1. A mounting system comprising:

a printing device comprising a printing section
configured to execute a printing process of print-
ing a viscous fluid on a processing target object
using a screen mask;

an exchange unit disposed in the printing device
and configured to automatically exchange a
printing related member for use in the printing
device between the printing device and the ex-
change unit;

one or more mounting devices including a
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mounting section configured to mount a compo-
nent on the processing target object; and

a moving work device configured to move
around a circumference of the mounting device
to automatically attach and detach a mounting
related member for use in the mounting device
between the mounting device and the moving
work device,

wherein the printing device and the mounting
device are disposed in such a manner that front
surfaces thereof lie on the same side, and the
exchange unit and the moving work device are
disposed on the same side.

2. The mounting system according to claim 1, further
comprising:

an automatic conveyance vehicle configured to
convey the printing related members for use in
the exchange unit and/or convey the mounting
related members for use in the moving work de-
vice,

wherein the automatic conveyance vehicle has
a traveling path on a side where the exchange
unit and the moving work device are disposed.

3. The mounting system according to claim 1 or 2,
wherein the exchange unit comprises a receiving
section configured to receive an accommodation
rack accommodating the printing related members
and a rack moving section configured to move the
accommodation rack between an accommodation
position where to receive the accommodation rack
in an interior portion of a housing of the printing de-
vice and an exchange position where to cause the
accommodation rack to project from the housing.

4. The mounting system according to claim 3,
wherein the exchange unit is formed such that a
lengthin a front-rear direction is shorter than alength
inthe front-rear direction of the accommodation rack.

5. The mounting system according to claim 3 or 4,
wherein the exchange unit accommodates the ac-
commodation rack in the same surface as a main
body front surface of the exchange unit or inwards
of the main body front surface when the accommo-
dationrackis situated in the accommodation position
whereas the exchange unit supports the accommo-
dation rack in a position projecting from the main
body front surface of the exchange unit when the
accommodation rack is situated in the exchange po-
sition.

6. The mounting system according to any one of claims
3to5,
wherein the exchange unit includes a left-hand side
unit disposed on a left-hand side of the housing of
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the printing device and a right-hand side unit dis-
posed on a right-hand side of the housing, and has
a lifting and lowering space where to lift up and lower
the accommodation rack between the left-hand side
unit and the right-hand side unit.

The mounting system according to any one of claims
3to6,

wherein the accommodation rack comprises no pow-
er to move the printing related members.

The mounting system according to any one of claims
1 to 7, further comprising:

a storage device configured to store the mount-
ing related members between the printing de-
vice and the mounting device,

wherein the moving work device exchanges the
mounting related members between the storage
device and the mounting device, and

wherein the storage device is disposed such that
an exchange work position is disposed on the
same side as the exchange unit and the moving
work device.
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[Fig. 2]
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[Fig. 3]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7A]
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